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DETAILED ACTION 

Response to Arguments 

1. Applicant's arguments filed 07/23/2008 have been fully considered but they are 
not persuasive. 

Applicant argues that using Valley to modify Schmoock would render it 
unsatisfactory for its stated purpose of providing an over-current protection scheme that 
protects switch transistor 32. Applicant also argues that the Office Action's proposed 
modification would alter Schmoock's feedback circuit such that it would increase the 
voltage on the gate of transistor 32, instead of decreasing the voltage as required by 
Schmoock to provide over-current protection, and therefor, Schmoock's feedback circuit 
would no longer provide over-current protection, thus rendering Schmoock 
unsatisfactory for its stated purpose. The Examiner respectfully disagrees. The 
Examiner proposed modifying Schmoock's feedback circuit with Valley's feedback 
circuit by configuring it to increase the voltage across the main cell controlled outputs if 
the magnitude of the voltage across the controlled outputs falls below a predetermined 
value. Valley's feedback circuit is configured to maintain the voltage of the circuit at a 
threshold voltage. The threshold voltage includes a maximum voltage and a minimum 
voltage. Valley's feedback circuit aids in protecting the circuit from overvoltage and 
undervoltage. With the modification proposed by the Examiner, modifying Schmoock's 
feedback circuit with Valley's feedback circuit, would not render Schmoock 
unsatisfactory for its stated purpose of providing an over-current protection scheme, 
since Valley also monitors over-current protection scheme. Therefor, with Valley's 
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feedback circuit implemented in Schmoock's invention, it would be possible to increase 
the voltage across the main cell controlled outputs if the magnitude of the voltage 
across the controlled outputs falls below a predetermined value without rendering 
Schmoock unsatisfactory for its stated purpose. 

Applicant argues that modifying Schmoock's operational amplifier 40 such that it 
outputs a low-current signal would render Schmoock unsatisfactory for its stated 
purpose of providing an over-current protection scheme that protects switch transistor 
32. The Examiner respectfully disagrees. Schmoock discloses wherein amplifier 40 
could provide a low output to turn off switch transistor 32 (Col. 5, Ln 6-8). Therefor, the 
office action's proposed modification would not render Schmoock unsatisfactory for its 
stated purpose of providing an over-current protection scheme that protects switch 
transistor 32 by outputting a low-current signal, since Schmoock suggest that 
operational amplifier 40 could provide a low output. 

Applicant argues that the office action cited the comparator of Applicant's Fig. 1 
to show a comparator that outputs a low-current signal; however, the comparator 18 
does not compare the voltages across main cell outputs and sense cell outputs because 
Figure 1 does not have main cell outputs and sense cell outputs. As such, the Office 
Action fails to cite to any reference that teaches or suggests a comparator that 
compares the voltages across the main cell controlled outputs and the sense cell 
controlled outputs and that outputs a low-current signal as in the claimed invention. The 
Examiner respectfully disagrees. The Examiner used Schmoock to show the main cell 
outputs and the sense cell outputs. Applicant's Admitted Prior Art Fig. 1 was merely 
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used in a 103 rejection to show that is known to use a comparator to output a low- 
current signal when the magnitude of the voltage across a cell outputs falls below a 
value. Therefor, it would have been obvious to combine Schmoock with Applicant's 
Admitted Prior Art Fig. 1. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schmoock et al. (US Pat 6,624,994) in views of Valley (US Pat. 4,743,779) and 
Applicant's Admitted Prior Art Fig. 1 (herein after AAPA). 

Regarding claim 1, Schmoock et al. shows (Fig. 2) a power semiconductor 
device, comprising: an output transistor [52, 32] having main cells [32] and sense cells 
[52]; a control input (connection from 58 to gate of 52) connected to the main [32] and 
sense cells [52] and main and sense cell controlled outputs (drain and source of each 
52 and 32); an output terminal [V ou t] connected to one of the main cell [32] controlled 
outputs (source) for connection to a load (Col. 4, Ln 45-48); a feedback circuit \y re u 44, 
48] for measuring the voltage across the main cell controlled outputs (drain and source) 
of the output transistor and controlling (through 48) the voltage on the control input (Col. 
5, Ln 47-53); a reference current supply [54] feeding a reference current through the 
sense cell [52] controlled outputs (Col. 6, Ln 55-57); and a comparator [40] arranged to 
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compare the voltages across the main cell outputs (drain and source of 52) and the 
sense cell outputs (drain and source of 32). 

Schmoock et al. fails to disclose a feedback circuit for increasing the voltage 
across the main cell controlled outputs if the magnitude of the voltage across the 
controlled outputs falls below a predetermined value. However, Valley shows (Fig. 1) a 
feedback circuit [100 and 50] for increasing or decreasing the voltage across the circuit 
controlled outputs if the magnitude of the voltage across the controlled outputs falls 
below or above a predetermined value (Col. 3, Ln 26-58). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Valley into the device of Schmoock 
et al. by providing a feedback circuit configured to increase the voltage across the main 
cell controlled outputs if the magnitude of the voltage across the controlled outputs falls 
below a predetermined value. The ordinary artisan would have been motivated to 
modify Schmoock et al. in the manner set forth above for the purpose of maintaining the 
power semiconductor device operating at a desired range to avoid damaging the 
circuitry of the power semiconductor device. 

The combination of Schmoock et al. and Valley fails to disclose a comparator 
arrange to output a low-current signal when the magnitude of the voltage across the 
main cell outputs falls below that across the sense cell outputs. However, AAPA shows 
(Fig. 1) a comparator [18] arrange to output a low-current signal when the magnitude of 
the voltage across the cell outputs falls below a value (Page 1 , Ln 28-30). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the teachings of AAPA into the device of the 
combination of Schmoock et al. and Valley by providing a comparator arranged to 
output a low-current signal when the magnitude of the voltage across the main cell 
outputs falls below that across the sense cell outputs. The ordinary artisan would have 
been motivated to modify the combination of Schmoock et al. and Valley in the manner 
set forth above for the purpose of monitoring the operation of the main cell and the 
sense cell in order to detect a fault. 

Regarding claim 2, the combination of Schmoock et al., Valley and AAPA 
discloses everything as claimed above in claim 1; in addition, Schmoock et al. shows 
(Fig. 2) wherein the feedback circuit [V re f, 44, 48] includes a voltage reference [V re f] and 
a comparator [44] connected across the main cell outputs (drain and source of 32) for 
comparing the voltage across the main cell outputs (drain and source of 32) with the 
voltage reference [V ref ] (Col. 5, Ln 25-30). 

Schmoock et al. fails to disclose the output of the comparator being connected 
through a diode to the control input, the diode being orientated to pass current to 
change the control voltage in a direction to increase the on-resistance of the main cells 
when the voltage across the main cell outputs fails below the predetermined value. 
However, Valley shows (Fig. 1) the output of the comparator [100] being connected 
through a diode [96], the diode [96] being orientated to pass current to change the 
control voltage in a direction to increase the on-resistance of the circuit when the 
voltage across the circuit outputs fails below the predetermined value (Col. 3, Ln 44-58). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Valley into the device of the 
combination of Schmoock et al. and AAPA by connecting the output of the comparator 
through a diode to the control input, the diode being orientated to pass current to 
change the control voltage in a direction to increase the on-resistance of the main cells 
when the voltage across the main cell outputs fails below the predetermined value. The 
ordinary artisan would have been motivated to modify the combination of Schmoock et 
al. and AAPA in the manner set forth above for the purpose of controlling the flow of 
current from and into the comparator and the main cell to avoid transmitting erroneous 
voltages that could damage the power semiconductor device. 

Regarding claim 3, the combination of Schmoock et al., Valley and AAPA 
discloses everything as claimed above in claim 1; in addition, Schmoock et al. shows 
(Fig. 2) a power semiconductor transistor according to claim 1 wherein the main [32] 
and sense [52] cells are FET main and sense cells and the gates of the FETs are 
connected in common to the control input and the sources and drains of the FETs of the 
main and sense cells form the outputs of the FETs. 

Regarding claim 4, the combination of Schmoock et al., Valley and AAPA 
discloses everything as claimed above in claim 3; in addition, Schmoock et al. shows 
(Fig. 2) in the form of a high side device wherein: the drains of the sense and main cells 
[52, 32] are connected in common to a battery terminal the source [V in ] of the main cells 
is connected to the output terminal and the source of the sense cells is connected to the 
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reference current [54] supply, the reference current supply [54] being a reference 
current sink. 

Regarding claim 5, the combination of Schmoock et al., Valley and AAPA 
discloses everything as claimed above in claim 1; in addition, Schmoock et al. shows 
(Fig. 2) a power semiconductor device including a semiconductor device (52 and 32 are 
semiconductor devices according to claim 1 further comprising a load (connected to 
Vout) connected to the output terminal [V ou t] (Col. 4, Ln 45-48). 

Regarding claim 6, Schmoock et al. shows (Fig. 2) a method of operating a 
semiconductor device, the device including an output transistor [52, 32] having main 
cells [32] and sense cells [52], a control input (connection from 58 to gate of 52) 
connected to the main [32] and sense cells [52] and main and sense cell controlled 
outputs (drain and source of each 52 and 32), the method comprising: driving (using V in ) 
the main and the sense cells [52, 32] in common; driving a load (connected in V ou t) from 
one of the main cell [32] controlled outputs; feeding (using 54) a reference current 
through the sense cell [52] controlled outputs (Col. 6, Ln 55-57); measuring (using 44) 
the voltage across the main cell controlled outputs (drain and source) and controlling 
(through 48) the voltage on the control input (Col. 5, Ln 47-53); and comparing (using 
40) the voltages across the main cell controlled outputs (drain and source of 52) and the 
sense cell controlled outputs (drain and source of 32). 

Schmoock et al. fails to disclose increasing the voltage across the main cell 
controlled outputs if the magnitude of the voltage across the controlled outputs falls 
below a predetermined value. However, Valley shows (Fig. 1) a feedback circuit [100 
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and 50] for increasing or decreasing the voltage across the circuit controlled outputs if 
the magnitude of the voltage across the controlled outputs falls below or above a 
predetermined value (Col. 3, Ln 26-58). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Valley into the device of Schmoock 
et al. by providing a feedback circuit configured to increase the voltage across the main 
cell controlled outputs if the magnitude of the voltage across the controlled outputs falls 
below a predetermined value. The ordinary artisan would have been motivated to 
modify Schmoock et al. in the manner set forth above for the purpose of maintaining the 
power semiconductor device operating at a desired range to avoid damaging the 
circuitry of the power semiconductor device. 

The combination of Schmoock et al. and Valley fails to disclose outputting a low- 
current signal when the magnitude of the voltage across the main cell outputs falls 
below that across the sense cell outputs. However, AAPA shows (Fig. 1) a comparator 
[18] arrange to output a low-current signal when the magnitude of the voltage across the 
cell outputs falls below a value (Page 1 , Ln 28-30). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the teachings of AAPA into the device of the 
combination of Schmoock et al. and Valley by providing a comparator arranged to 
output a low-current signal when the magnitude of the voltage across the main cell 
outputs falls below that across the sense cell outputs. The ordinary artisan would have 
been motivated to modify the combination of Schmoock et al. and Valley in the manner 
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set forth above for the purpose of monitoring the operation of the main cell and the 
sense cell in order to detect a fault. 

Regarding claim 7, the combination of Schmoock et al., Valley and AAPA 
discloses everything as claimed above in claim 6; in addition, Schmoock et al. shows 
(Fig. 2) wherein the step of measuring the voltage across the main cell controlled 
outputs is performed by: comparing (using 44) the voltage across the main cell 
controlled outputs (drain and source of 32) with a reference voltage [V ref ] using a 
comparator [44] (Col. 5, Ln 25-30). 

Schmoock et al. fails to disclose driving the control input from the output of the 
comparator through a diode, the diode being orientated to pass current to change the 
control input voltage in a direction to increase the on-resistance of the main cells when 
the voltage across the main cell outputs falls below the predetermined value. However, 
Valley shows (Fig. 1) the output of the comparator [100] being connected through a 
diode [96], the diode [96] being orientated to pass current to change the control voltage 
in a direction to increase the on-resistance of the circuit when the voltage across the 
circuit outputs fails below the predetermined value (Col. 3, Ln 44-58). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Valley into the device of the 
combination of Schmoock et al. and AAPA by connecting the output of the comparator 
through a diode to the control input, the diode being orientated to pass current to 
change the control voltage in a direction to increase the on-resistance of the main cells 
when the voltage across the main cell outputs fails below the predetermined value. The 
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ordinary artisan would have been motivated to modify the combination of Schmoock et 
al. and AAPA in the manner set forth above for the purpose of controlling the flow of 
current from and into the comparator and the main cell to avoid transmitting erroneous 
voltages that could damage the power semiconductor device. 

Conclusion 

4. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

5. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Roberto Velez whose telephone number is 571-272- 
8597. The examiner can normally be reached on Monday-Friday 8:00am- 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ha Nguyen can be reached on 571-272-1678. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Roberto Velez/ 
Examiner, Art Unit 2829 
10/13/2008 



/Ha T. Nguyen/ 

Supervisory Patent Examiner, Art Unit 2829 



